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,Q UHOLDEOH PXOWLFDVW� WKH PXOWLFDVW SDFNHWV PXVW

EH DFNQRZOHGJHG� :H SURSRVH D FOXVWHULQJ VWUXFWXUH

ZKLFK FDQ EH XVHG E\ PRVW RI WKH H[LVWLQJ UHOLDEOH PXO�

WLFDVW SURWRFROV IRU FROOHFWLQJ DFNQRZOHGJPHQWV DQG IRU

PDNLQJ ORFDO UHWUDQVPLVVLRQV�

*LYHQ D QHWZRUN 1 DQG D PXOWLFDVW URXWLQJ WUHH

�RU D VHW RI WUHHV� 7� ZH FRQVLGHU D VXEJUDSK * RI

1 LQGXFHG E\ WKH PHPEHUV RI D PXOWLFDVW JURXS� :H

WKHQ IRUP GLVMRLQW FOXVWHUV �ORFDO JURXSV� RI PXOWLFDVW

UHFHLYHUV VXFK WKDW WKH UHFHLYHUV ZLWKLQ D FOXVWHU DUH

GHQVHO\ FRQQHFWHG LQ *� 7KH JRDO LV WR REWDLQ D EDO�

DQFHG FOXVWHULQJ VWUXFWXUH �GHSHQGHQW RQ WKH WRSRORJ\

RI *� VXFK WKDW WKH QXPEHU RI FOXVWHUV LV FRQVWDQW DQG

WKH FOXVWHU VL]H LV NHSW ORZ� 7KLV VWUXFWXUH HQDEOHV

GLmHUHQW FOXVWHUV WR SURFHVV DFNQRZOHGJPHQWV FRQFXU�

UHQWO\� ,W LV DOVR XVHG WR ORFDOL]H UHWUDQVPLVVLRQV� 7KDW

LV� ZKHQ D SDFNHW LV PLVVHG DW D QRGH� ZH ZLOO REWDLQ

WKH ORVW SDFNHW IURP DQRWKHU QRGH ZKLFK UHVLGHV LQ WKH

VDPH FOXVWHU RU DW D QHDUE\ FOXVWHU ZKHQHYHU SRVVLEOH�

� ,QWURGXFWLRQ

5HOLDEOH PXOWLFDVW LV QHHGHG LQ EXVLQHVV� PHGLFDO

DQG PLOLWDU\ DSSOLFDWLRQV� ZKHUH LQIRUPDWLRQ QHHGV WR

EH GLVVHPLQDWHG UHOLDEO\ IURP PXOWLSOH VRXUFHV WR DOO

PHPEHUV RI D PXOWLFDVW JURXS� ,Q VRXUFH�LQLWLDWHG UHOL�

DEOH PXOWLFDVW SURWRFROV� LW LV WKH VRXUFH
V UHVSRQVLELO�

LW\ WR PDNH VXUH WKDW DOO WKH PHPEHUV RI D PXOWLFDVW

JURXS KDYH UHFHLYHG WKH SDFNHWV WKDW LW VHQW� 2Q WKH

RWKHU KDQG� LQ UHFHLYHU�LQLWLDWHG UHOLDEOH PXOWLFDVW SUR�

WRFROV� LW LV WKH UHVSRQVLELOLW\ RI HDFK UHFHLYHU WR GHWHFW

DQG WR UHTXHVW DQ\ PLVVHG SDFNHWV� $ SDFNHW
V ORVV FDQ

EH GHWHFWHG E\ UHFHLYHUV LI WKH SDFNHWV DUH QXPEHUHG

VHULDOO\� $ SRVLWLYH DFNQRZOHGJPHQW �$&.� LV XVHG

WR LQIRUP WKH VRXUFH WKDW D SDFNHW LV VXFFHVVIXOO\ UH�

FHLYHG E\ WKH UHFHLYHU�V�� $ QHJDWLYH DFNQRZOHGJPHQW

�1$.� LV XVHG WR LQIRUP WKH VRXUFH RI SDFNHW ORVV� ,I DQ

$&.�1$. LV VHQW GLUHFWO\ WR D VRXUFH IURP HYHU\ UH�

FHLYHU� WKLV PLJKW FDXVH $&.��1$.�LPSORVLRQ ZKHUH

�3DUWLDOO\ VXSSRUWHG E\ D JUDQW IURP 67,17� 6ZHGHQ

WKH VRXUFH VSHQGV QHDUO\ DOO RI LWV WLPH SURFHVVLQJ FRQ�

WURO PHVVDJHV� $&.��1$.�LPSORVLRQ LV DQ LPSRUWDQW

LVVXH LQ ERWK VHQGHU�UHOLDEOH DQG UHFHLYHU�UHOLDEOH SUR�

WRFROV� )RU VHQGHU�LQLWLDWHG SURWRFROV� WKH VRXUFH FDQ

UHOHDVH PHPRU\ IRU WKH GDWD ZKLFK LV DOUHDG\ FRQnUPHG

E\ WKH $&.V IURP DOO WKH UHFHLYHUV� $ VWUDLJKWIRUZDUG

DSSOLFDWLRQ RI WKLV SULQFLSOH� RI FRXUVH� FDXVHV $&.�

LPSORVLRQ ZKHQ WKH UHFHLYHU JURXS LV ODUJH� 5HFHLYHU�

UHOLDEOH SURWRFROV PDNH WKH UHFHLYHUV UHVSRQVLEOH IRU

WKH UHOLDELOLW\ RI PXOWLFDVWLQJ� 7KDW LV� UHFHLYHUV ZLOO

VHQG 1$.V IRU WKH PLVVHG SDFNHWV RQO\� +RZHYHU� WKLV

DORQH LV QRW VXpFLHQW WR LQVXUH UHOLDELOLW\� $OVR� QRGHV

ZKLFK DUH LQFLGHQW WR FRQJHVWHG OLQNV PLJKW UHSHDW

1$.V DQG RYHUORDG QHLJKERULQJ QRGHV�

2XU SURSRVHG SURWRFRO DYRLGV $&.��1$.�

LPSORVLRQ E\ XVLQJ D FOXVWHUHG VWUXFWXUH ZKHUH

$&.�1$.V DUH SURFHVVHG ORFDOO\ ZLWKLQ HDFK FOXVWHU

ZKHQHYHU SRVVLEOH� &OXVWHULQJ LV D NQRZQ SULQFLSOH IRU

DFKLHYLQJ VFDODELOLW\� 2XU SRLQW LV WR GHnQH FOXVWHUV VR

WKDW WKH\ PDWFK D UHDO WRSRORJ\ RI D QHWZRUN� L�H� WKH\

VSDQ VXEQHWZRUNV GHQVHO\ SRSXODWHG ZLWK PXOWLFDVW UH�

FHLYHUV� &RQVWDQW QHWZRUN WKURXJKSXW LV DQRWKHU JRDO

RI PXOWLFDVW SURWRFROV
 GHVLJQ� %\ OLPLWLQJ WKH QXP�

EHU RI FOXVWHUV DQG LQWUD�FOXVWHU VSDQQLQJ WUHH GHJUHH�

WKH ORDG RQ WKH SURFHVVRUV LV NHSW LQGHSHQGHQW RI WKH

QXPEHU RI UHFHLYHUV LQ WKH QHWZRUN�

��� &RPSDULVRQ WR 3UHYLRXV :RUN

7R DYRLG $&.��1$.�LPSORVLRQ� PRVW RI WKH DS�

SURDFKHV SURSRVHG WR GDWH FUHDWH ORFDO JURXSV RI UH�

FHLYHUV WR REWDLQ D WUHH VWUXFWXUH ZKHUH HDFK ORFDO

JURXS FRQWDLQV D QRGH DQG VRPH RI LWV QHLJKERUV� ,Q

WKH �URRWHG� VKDUHG $&.�WUHH RI >��@� D QRGH IRUPV D

ORFDO JURXS ZLWK % RI LWV FKLOGUHQ� ZKHUH % LV D SD�

UDPHWHU� 7KH FOLTXH FOXVWHULQJ RI >�@ XVHV D JUHHG\ DS�

SURDFK WR FUHDWH ORFDO JURXSV RI FOLTXHV� 7KH VWUXFWXUH

ZH SURSRVH FRQWDLQV FOXVWHUV WKDW FDQ EH DV GHQVH DV

FOLTXHV RU LW FDQ EH VSDUVH� WKH GHQVLW\ RI WKH FOXVWHUV

LV FRQWUROOHG E\ D SDUDPHWHU ZKLFK FDQ EH FKDQJHG WR

VXLW GLmHUHQW DSSOLFDWLRQV� 7KDW LV� WKH VWUXFWXUH ZH

SURSRVH LV PRUH JHQHUDO WKDQ WUHHV RU FOLTXHV� DQG RXU

VWUXFWXUH RmHUV PRUH oH[LELOLW\ WKDQ SUHYLRXVO\ SUR�



SRVHG VWUXFWXUHV� 7KH PDLQ FRQWULEXWLRQ RI WKLV SDSHU

LV WR SURSRVH D FOXVWHULQJ VWUXFWXUH ZKLFK LV VXLWDEOH IRU

JDWKHULQJ DFNQRZOHGJPHQWV DQG IRU ORFDO UHWUDQVPLV�

VLRQV LQ UHOLDEOH PXOWLFDVW� 7KH IHDWXUHV RI WKLV VWUXF�

WXUH DUH� ��� WKH GLVMRLQW FOXVWHUV HQDEOH ORFDO DFWLRQV

ZLWKLQ HDFK FOXVWHU �IRU VHQGLQJ $&.V DQG IRU UHWUDQV�

PLVVLRQV�� WKLV PDNHV RXU SURWRFRO VFDODEOH� ��� RSWL�

PDO ORFDO URXWLQJ �LQ WHUPV RI KRS�FRXQW RU GHOD\� LV

SURYLGHG ZLWKLQ HDFK FOXVWHU� ��� WKH LQWUD�FOXVWHU OLQNV

DUH XVHG WR SURSDJDWH LQIRUPDWLRQ WR VRXUFHV XVLQJ D

V\QFKURQL]DWLRQ PHFKDQLVP�

:H QRWH WKDW WKH WUHH�EDVHG 5073 UHOLDEOH PXOWL�

FDVW SURWRFRO DOVR XVHV FOXVWHULQJ >��@� +RZHYHU� WKHLU

FOXVWHUV KDYH RQO\ GHSWK RQH� 2XU FOXVWHU GHSWK LV

FRQWUROOHG E\ D GHQVLW\ SDUDPHWHU N� $OVR� WKH GHV�

LJQDWHG URXWHUV �FOXVWHU OHDGHUV� LQ 5073 DUH FKR�
VHQ VWDWLFDOO\ IRU WKH PXOWLFDVW VHVVLRQ� $V DQ RSHQ
SUREOHP� LW LV SURSRVHG WKDW FOXVWHU OHDGHUV VKRXOG
EH VHOHFWHG G\QDPLFDOO\ EDVHG RQ WKH DFWXDO QHWZRUN
WRSRORJ\� RXU DOJRULWKP LV EDVHG RQ WKH LGHD RI VH�
OHFWLQJ OHDGHUV LQ UHODWLYHO\ GHQVHO\ SRSXODWHG DUHDV�
7KH 5073 SURWRFRO XVHV LWV WUHH WRSRORJ\ DV D ORJ�
LFDO VWUXFWXUH ZKLFK LV QRW XVHG IRU FRPPXQLFDWLQJ
DFNQRZOHGJPHQWV� $FNQRZOHGJPHQWV DUH XQLFDVW EH�
WZHHQ FRUUHVSRQGLQJ QRGHV� VR WKH SURWRFRO UHOLHV KHDY�
LO\ RQ XQLFDVW URXWLQJ WDEOHV� ,Q WKH FDVH RI FRQFXUUHQW
VHVVLRQV� VSHFLDO URXWLQJ IRU UHWUDQVPLVVLRQV PXVW EH
XVHG LQ 5073� 7KH VWUXFWXUH ZH SURSRVH FDQ EH XVHG
E\ DQ\ UHOLDEOH SURWRFRO WKDW KDQGOHV FRQFXUUHQW PXO�
WLFDVW VHVVLRQV ZLWKRXW DGGLWLRQDO PRGLnFDWLRQV� 2XU
VWUXFWXUH LV JHQHUDO DQG RQH FDQ DSSO\ GLmHUHQW DF�
NQRZOHGJPHQW WHFKQLTXHV WR WKH VWUXFWXUH� 7KDW LV�
DQ\ UHOLDEOH PXOWLFDVW SURWRFRO FDQ EH LPSRVHG RQ
WKLV VWUXFWXUH� )RU WKH VDNH RI LOOXVWUDWLRQ� ZH SUR�
SRVH D VLPSOH SURWRFRO IRU UHOLDEOH PXOWLFDVW WR VKRZ
KRZ WKLV ZRUNV RQ RXU VWUXFWXUH� 7KH SURSRVHG SUR�
WRFRO KDV D FRQJHVWLRQ FRQWURO PHFKDQLVP DQG GRHV
QRW UHTXLUH XQERXQGHG PHPRU\ DV LV UHTXLUHG E\ VRPH
VRXUFH�EDVHG WUHH SURWRFROV DQG E\ /%50>�@� ,Q DG�
GLWLRQ� RXU VWUXFWXUH VXSSRUWV FRQFXUUHQW DFNQRZOHGJ�
PHQW JDWKHULQJ E\ XVLQJ D KHDUWEHDW DOJRULWKP VLP�
LODU WR V\QFKURQL]HUV>�@� 7KH KHDUWEHDW DOJRULWKP>��@
GHOLYHUV DFNQRZOHGJPHQW SDFNHWV RYHU WKH HQWLUH PXO�
WLFDVW JURXS� 7KHUHIRUH� ZH GR QRW QHHG VSHFLnF URXW�
LQJV IRU HDFK VRXUFH GXULQJ FRQFXUUHQW PXOWLFDVWLQJ�
7KLV VROYHV WKH NQRZQ SUREOHP RI PDQDJLQJ FRQFXU�
UHQW VHVVLRQV XQGHU WKH FRQGLWLRQ WKDW WKH VRXUFH GRHV
QRW NQRZ WKH LGHQWLWLHV RI WKH UHFHLYHUV DQG WKH UH�
FHLYHUV GR QRW NQRZ WKH ORFDWLRQ RI HDFK VRXUFH�

��� )HDWXUHV RI WKH &OXVWHU 6WUXFWXUH

7KH FULWHULD VXJJHVWLQJ D FOXVWHULQJ WRSRORJ\ DUH
VLPLODU WR WKH RQH SURSRVHG IRU V\QFKURQL]HUV>�@� :H

XVH WKH KHDUWEHDW PHFKDQLVP>�@ DQG IDVW FRPPXQLFD�
WLRQ RYHU WKH LQWUD�FOXVWHU VSDQQLQJ WUHHV WR DFNQRZO�
HGJH SDFNHWV� 7KH VWUXFWXUH ZH XVH LV D VKDUHG FOXVWHU

JUDSK ZKHUH WKH FOXVWHUV DUH GHQVHO\ FRQQHFWHG LQWHU�
QDOO\ DQG LQWHU�FOXVWHU OLQNV DUH VSDUVH� 7KLV VWUXFWXUH
KDV WKH IROORZLQJ GHVLUDEOH SURSHUWLHV�

*RRG 6FDODELOLW\� 7KH VWDWH LQIRUPDWLRQ NHSW DW
HDFK UHFHLYHU LV LQGHSHQGHQW RI WKH QXPEHU RI UHFHLYHUV�
)RU LQWUD�FOXVWHU URXWLQJ� HDFK QRGH RQO\ NHHSV WKH LQ�
IRUPDWLRQ RI LWV SDUHQW DQG FKLOGUHQ LQ WKH LQWUD�FOXVWHU
VSDQQLQJ WUHH� )RU LQWHU�FOXVWHU URXWLQJ� ERXQGDU\
QRGHV NHHS WKH LQIRUPDWLRQ FRQFHUQLQJ HGJHV OHDGLQJ
WR QHLJKERULQJ FOXVWHUV�

7RSRORJ\ 3UHVHUYLQJ &OXVWHULQJ� 7KH IRUPD�
WLRQ RI ORFDO JURXSV LV QRW DUWLnFLDO EXW WUXWKIXOO\ UH�
oHFWV WKH DFWXDO FRQQHFWLYLW\ WRSRORJ\ RI WKH PXOWLFDVW
JURXS�

2SWLPDO 5RXWLQJ ZLWKLQ &OXVWHUV� )RU WKH
LQWUD�FOXVWHU WUHHV� ZH FRQVLGHU WZR RSWLPDOLW\ FULWH�
ULD� KRS�FRXQW DQG GHOD\� 7R RSWLPL]H KRS�FRXQW� ZH
FRPSXWH D EUHDGWK�nUVW�VHDUFK VSDQQLQJ WUHH DV WKH
LQWUD�FOXVWHU WUHH XVLQJ WKH DOJRULWKP RI >�@� 7R RSWL�
PL]H GHOD\� ZH XVH WKH (FKR DOJRULWKP RI >�@�

&RQFXUUHQW 6HVVLRQV� 7KH KHDUWEHDW DOJRULWKP
VXSSRUWV FRQFXUUHQW VHVVLRQV DXWRPDWLFDOO\� :H GR QRW
QHHG WR FRPSXWH URXWLQJ WDEOHV ZLWK UHVSHFW WR HDFK
VRXUFH QRU GR ZH QHHG WR FRPSXWH VSHFLnF ODEHOLQJV IRU
URXWLQJ�

� 7RSRORJ\ IRU 5RXWLQJ $FNQRZOHGJ�

PHQWV

:H RUJDQL]H WKH UHFHLYHUV RI D PXOWLFDVW JURXS LQWR
D VKDUHG $&.�FOXVWHU VWUXFWXUH� EXLOW RQ WRS RI WKH
PXOWLFDVW URXWLQJ WUHH�V� SURYLGHG E\ EHVW�HmRUW PXO�
WLFDVW URXWLQJ SURWRFROV VXFK DV '9053 >�@� 3,0 >�@�
&%7 >�@� 2&%7 >��@� :H FRQVLGHU FRQFXUUHQW PXO�
WLFDVW VHVVLRQV� 7KHVH PXOWLFDVW VHVVLRQV PD\ XVH D
VKDUHG PXOWLFDVW URXWLQJ WUHH RU VHYHUDO VRXUFH�EDVHG
PXOWLFDVW URXWLQJ WUHHV� 7KH PXOWLFDVW WUHH�V� DUH XVHG
IRU GDWD URXWLQJ� RXU FOXVWHULQJ VWUXFWXUH LV XVHG WR FRO�
OHFW DFNQRZOHGJPHQWV IRU WKH PXOWLFDVW SDFNHWV�

*LYHQ DQ XQGHUO\LQJ VKDUHG PXOWLFDVW WUHH� RU D VHW
RI VRXUFH�EDVHG PXOWLFDVW WUHHV� ZH GHnQH RXU JUDSK *
DV WKH �FRQQHFWHG� VXEJUDSK �RI WKH QHWZRUN� LQGXFHG

E\ WKH YHUWLFHV RI WKH XQGHUO\LQJ PXOWLFDVW URXWLQJ

WUHH�V�� 1RWH WKDW� * FRQWDLQV DOO WKH YHUWLFHV RI WKH

PXOWLFDVW URXWLQJ WUHH�V� SOXV DOO RWKHU QHWZRUN FRQ�

QHFWLRQV LQGXFHG E\ WKHVH YHUWLFHV� 7KDW LV� DQ HGJH

RI * FDQ EH DQ ,3�FRQQHFWLRQ QRW XVHG E\ DQ\ PXOWL�

FDVW URXWLQJ WUHH�V�� 6LQFH UHFHLYHUV DUH QRGHV WKDW DUH

GLUHFWO\ FRQQHFWHG WR URXWHUV �DV SHULSKHUDO VXEWUHHV��

ZH RQO\ FRQVLGHU URXWHU QRGHV LQ RXU JUDSK *�



��� &OXVWHULQJ

7KH PDLQ LGHD RI FOXVWHULQJ LV WR LGHQWLI\ WKH GHQVH

VXEJUDSKV DQG WR PDNH HDFK LQWR D FOXVWHU� ,I DQ DUHD

LV GHQVHO\ SRSXODWHG ZLWK UHFHLYHUV� ZH FDQ LPSRVH D

FRQGLWLRQ IRU FOXVWHULQJ VXFK WKDW WKH GLDPHWHU RI WKH

FOXVWHU LV ORJDULWKPLF LQ WHUPV RI WKH QXPEHU RI FOXV�

WHU QRGHV� 7KLV W\SH RI FOXVWHULQJ KDV EHHQ ZLGHO\

XVHG� DQ H[DPSOH LQ WKH o�V\QFKURQL]HU E\ $ZHUEXFK

>�@� %\ FKRRVLQJ DQ DSSURSULDWH GHQVLW\ SDUDPHWHU N

�ZKLFK PD\ YDU\ IRU GLmHUHQW FOXVWHUV�� ZH FDQ REWDLQ

D FOXVWHU JUDSK ZLWK ORZ FOXVWHU GLDPHWHU �KHQFH VKRUW

GHOD\V IRU JDWKHULQJ DFNQRZOHGJPHQWV DQG IRU UHWUDQV�

PLVVLRQV�� DQG VSDUVH LQWHU�FOXVWHU FRQQHFWLRQV �KHQFH

ORZ FRPPXQLFDWLRQ FRVW IRU LQWHUFOXVWHU DFNQRZOHGJ�

PHQWV��

,Q RXU FOXVWHULQJ PHWKRG� ZH JURZ WKH FOXVWHUV

FRQFXUUHQWO\� )LUVW� ZH LGHQWLI\ WKH VSDUVH SDUWV DQG

WKH GHQVH SDUWV RI WKH JUDSK FRQFXUUHQWO\ DFFRUGLQJ

WR WKH SUHVSHFLnHG GHQVLW\ SDUDPHWHU N� �� � N � Q�

ZKHUH Q LV WKH PXOWLFDVW JURXS VL]H�� 8VLQJ WKLV SD�

UDPHWHU� HDFK QRGH FDQ GHWHUPLQH ZKHWKHU LW LV LQ WKH

GHQVH RU WKH VSDUVH SDUWV RI WKH QHWZRUN� )RU HDFK

GHQVH SDUW �D FOXVWHU�� ZH EXLOG DQ LQWUD�FOXVWHU VSDQ�

QLQJ WUHH�

7KH FRQVWUXFWLRQ RI WKH VKDUHG $&.�FOXVWHU VWUXF�

WXUH LV DFWLYDWHG ZKHQ D QRGH UHFHLYHV WKH nUVW PXOWL�

FDVW SDFNHW IURP D VRXUFH� 7KHQ HDFK PHPEHU FDQ

VWDUW WR FRPSXWH WKH SRSXODWLRQ DURXQG LWVHOI� 7KH

SRSXODWLRQ DURXQG D QRGH LV FRPSXWHG E\ DQ H[SDQG�

LQJ ULQJ VHDUFK� (DFK QRGH FRXQWV WKH QXPEHU RI JURXS

PHPEHUV �SRSXODWLRQ� DW GLVWDQFH RQH IURP LWVHOI� ,I

WKH SRSXODWLRQ H[FHHGV WKH GHQVLW\ SDUDPHWHU N� WKHQ

WKH QRGH FRQWLQXHV WR FRXQW WKH QXPEHU RI JURXS PHP�

EHUV DW GLVWDQFH WZR IURP LWVHOI� ,I WKH SRSXODWLRQ DW

GLVWDQFH WZR H[FHHGV N�� WKHQ WKH QRGH FRQWLQXHV WR

GLVWDQFH WKUHH� :H FRQWLQXH LQ WKLV ZD\ XQWLO ZH FRPH

WR GLVWDQFH G ZKHUH WKH SRSXODWLRQ LV OHVV WKDQ NG�

7KH QRGHV ZKLFK DUH VXUURXQGHG E\ VXpFLHQW QXPEHU

RI QRGHV ZLWKLQ D FHUWDLQ UDGLXV �FRQWUROOHG E\ WKH SD�

UDPHWHU N� DUH FDOOHG FOXVWHU QRGHV� 7KH RWKHU QRGHV

ZKLFK DUH LQ WKH VSDUVH SDUWV RI WKH JUDSK DUH FDOOHG

VROLWDU\ QRGHV� $ VROLWDU\ QRGH LV UHJDUGHG DV D FOXVWHU

FRQWDLQLQJ WKH VLQJOH QRGH� 6ROLWDU\ DQG FOXVWHU QRGHV

DUH LGHQWLnHG FRQFXUUHQWO\ DV VRRQ DV WKH\ UHFHLYH WKH

nUVW PXOWLFDVW SDFNHW�

��� ,QWUD�FOXVWHU VSDQQLQJ WUHH

2QFH WKH FOXVWHU DQG VROLWDU\ QRGHV DUH LGHQWLnHG�

OHW *
� EH WKH VXEJUDSK RI * LQGXFHG E\ WKH FOXVWHU

QRGHV� 7KHQ� HDFK FRQQHFWHG FRPSRQHQW RI *� LV D

FOXVWHU� )RU HDFK FOXVWHU� ZH FRQVWUXFW D LQWUD�FOXVWHU

VSDQQLQJ WUHH DV IROORZV� (DFK ERXQGDU\ QRGH RI D

FOXVWHU VWDUWV WR JURZ LWV VSDQQLQJ WUHH XVLQJ WKH (FKR

DOJRULWKP RI >�@� 7KH (FKR DOJRULWKP KDV LWV RZQ DF�

NQRZOHGJPHQW PHFKDQLVP �WKH HFKR� ZKLFK GRHV QRW

XVH XQLFDVW URXWLQJ WDEOHV� $ ERXQGDU\ QRGH LV D QRGH

ZKLFK KDV DQ HGJH ZKRVH RWKHU HQG�SRLQW EHORQJV WR

DQRWKHU FOXVWHU� $V VHYHUDO ERXQGDU\ QRGHV PD\ VWDUW

JURZLQJ D VSDQQLQJ WUHH URRWHG DW WKHPVHOYHV� ZKHQ�

HYHU WZR WUHHV PHHW� RQH RI WKHP LV GHIHDWHG� 7KH

GHIHDWHG WUHH VWRSV JURZLQJ DQG LV DEDQGRQHG� 7R GH�

FLGH ZKLFK WUHH LV WKH ZLQQHU� ZH DVVXPH WKDW HDFK

QRGH KDV D XQLTXH LGHQWLW\ QXPEHU �H�J�� LWV DGGUHVV�

DQG ZH GHWHUPLQLVWLFDOO\ OHW WKH WUHH ZKRVH URRW KDV

WKH VPDOOHVW LGHQWLW\ EH WKH ZLQQHU�

1RZ� LI WKH GHOD\V RQ DOO WKH OLQNV DUH H[DFWO\ WKH

VDPH� WKHQ WKH VSDQQLQJ WUHH EXLOW E\ WKH (FKR DOJR�

ULWKP LV ERWK D EUHDGWK�nUVW�VHDUFK �%)6� WUHH �PLQ�

LPXP KRS�FRXQW� DQG D VKRUWHVW�SDWK VSDQQLQJ WUHH

�PLQLPXP GHOD\�� +RZHYHU� LI WKH GHOD\V RQ WKH OLQNV

DUH DUELWUDU\ EXW nQLWH� WKHQ WKH (FKR DOJRULWKP EXLOGV

WKH WUHH DV IDVW DV SRVVLEOH� EXW LW GRHV QRW JXDUDQWHH

WKH WUHH WR EH D %)6 WUHH� ,I WKH RSWLPL]DWLRQ FUL�

WHULRQ LV WR PLQLPL]H WKH KRS�FRXQW� WKHQ ZH ZRXOG

EXLOG D EUHDGWK�nUVW�VHDUFK VSDQQLQJ WUHH XVLQJ WKH

GLVWULEXWHG DOJRULWKP LQ >�@� )LUVW� ZH XVH WKH (FKR

DOJRULWKP WR VHOHFW RQH ERUGHU URXWHU DV WKH ZLQQLQJ

QRGH� 7KHQ� ZH EXLOG D EUHDGWK�nUVW�VHDUFK VSDQQLQJ

WUHH URRWHG DW WKDW QRGH�

7R DFKLHYH JRRG WKURXJKSXW� ZH QHHG WR ERXQG

WKH QXPEHU RI WKH FOXVWHUV� )RU WKLV SXUSRVH ZH PD\

QHHG WR KDYH D GLmHUHQW GHQVLW\ SDUDPHWHU N DW GLmHU�

HQW SDUWV RI WKH QHWZRUN DFFRUGLQJ WR WKHLU SRSXODWLRQ

ZLWK PXOWLFDVW JURXS PHPEHUV� $VVXPH IRU H[DPSOH

WKDW ZH VHOHFW D YDOXH RI N VR ELJ WKDW WKH DOJRULWKP

ZRXOG FUHDWH WRR PDQ\ VPDOO FOXVWHUV DW VSDUVHO\ SRS�

XODWHG SDUWV RI WKH QHWZRUN� 7R NHHS WKH QXPEHU RI

FOXVWHUV ERXQGHG E\ D FRQVWDQW ZH QHHG WR UHGXFH WKH

YDOXH RI N� ,Q WKLV FDVH DQRWKHU SUREOHP PD\ RFFXU�

LQ WKH GHQVHO\ SRSXODWHG SDUWV RI WKH QHWZRUN ZH JHW

ELJ FOXVWHUV WKDW ZRXOG EH GLpFXOW WR PDQDJH ORFDOO\�

7KH VROXWLRQ OD\V LQ �WXQLQJ� WKH SDUDPHWHU N VR WKDW

LW LV QRW XQLIRUP IRU WKH ZKROH QHWZRUN� :H VHOHFW D

ELJJHU YDOXH RI N IRU GHQVH VXEJUDSKV DQG D VPDOOHU N

IRU VSDUVH�

��� &OXVWHU OHDGHU DQG ORJJLQJ�VHUYHU

,Q HDFK FOXVWHU� WKH FOXVWHU OHDGHU LV FKRVHQ DV WKH

GHVLJQDWHG URXWHU �'5�� 7KH '5V DUH UHVSRQVLEOH IRU

SURFHVVLQJ $&.V DQG SHUIRUPLQJ UHWUDQVPLVVLRQV RI

PLVVLQJ SDFNHWV LQ WKHLU ORFDO JURXSV �FOXVWHUV�� ,QWUD�

FOXVWHU FRPPXQLFDWLRQ XVHV WKH LQWUD�FOXVWHU VSDQQLQJ

WUHH GHVFULEHG LQ 6XEVHFWLRQ ���� )RU LQWHU�FOXVWHU FRP�

PXQLFDWLRQ� LI WKHUH DUH VHYHUDO OLQNV FRQQHFWLQJ D SDLU

RI FOXVWHUV� WKHQ RQO\ RQH RI WKHVH OLQNV LV FKRVHQ DV WKH



SUHIHUUHG OLQN� 6HOHFWLRQ LV PDGH LQ GHVLJQDWHG URXWHUV�

VR WKDW H[DFWO\ RQH SUHIHUUHG OLQN LV FKRVHQ IRU HDFK

QHLJKERULQJ FOXVWHU� ,QWHU�FOXVWHU FRPPXQLFDWLRQ XVHV

SUHIHUUHG OLQNV RQO\� '5V UHSRUW WKHLU H[LVWHQFH WR DF�

WLYH VRXUFHV WKDW PLJKW QHHG WR KDYH D FRXQW RI WKHP

ZKHQ FKHFNLQJ IDVW�$&.V�1$.V IURP FOXVWHUV� 7KLV

UHTXLUHPHQW PLJKW EH UHOD[HG GHSHQGLQJ RQ D VSHFLnF

SURWRFRO� )RU EHWWHU UHOLDELOLW\� HDFK FOXVWHU OHDGHU KDV

D EDFNXS QRGH FDOOHG D ORJJLQJ�VHUYHU >�@�

� 5HOLDEOH 0XOWLFDVWLQJ

/HYLQH� HW DO�>��@� KDYH VKRZQ WKDW QHJDWLYH DF�

NQRZOHGJPHQW ZLWK SHULRGLF SROOLQJ �1$33�SURWRFRO�

LV VXSHULRU WR PDQ\ RWKHU UHOLDEOH PXOWLFDVW SURWRFROV

SURSRVHG� $PRQJ WKH SURWRFROV UHYLHZHG LQ >��@� WKH

1$33�SURWRFRO LV WKH PRVW VFDODEOH DSSURDFK ZLWK UH�

VSHFW WR WKH QXPEHU RI UHFHLYHUV DQG SURYLGHV WKH KLJK�

HVW PD[LPXP WKURXJKSXW� :H LOOXVWUDWH D XVDJH RI

RXU VWUXFWXUH IRU 1$33�SURWRFRO� /HYLQH� HW DO� XVH

D VKDUHG $&.�WUHH IRU URXWLQJ DFNQRZOHGJPHQWV� ,Q

WKLV SDSHU� ZH DSSO\ D FOXVWHULQJ WHFKQLTXH WKDW VFDOHV

EHWWHU WKDQ D VKDUHG WUHH LQ ODUJH QHWZRUNV EHFDXVH

ZH VWULYH WR REWDLQ D EDODQFHG FOXVWHULQJ RI WKH PXO�

WLFDVW JURXS� ,Q WKH VKDUHG WUHH� $&. SDFNHWV DUH

DJJUHJDWHG IURP WKH OHDYHV WR WKH URRW RI WKH WUHH� ,Q

FRPSDULVRQ WR WKH $&.�WUHH� RXU FOXVWHUV DUH ODUJHU

VWUXFWXUHV WKDQ WKH ORFDO JURXSV �RI GHSWK RQH� LQ WKH

VKDUHG $&.�WUHH EHFDXVH HDFK RI WKH FOXVWHUV PD\ KDYH

DQ LQWHUQDO VSDQQLQJ WUHH KDYLQJ PRUH WKDQ RQH OD\HU

RI QRGHV� 7KXV� XVLQJ RXU FOXVWHUV HQDEOHV PRUH SDUDO�

OHOLVP LQ JDWKHULQJ $&.V WKDQ RQ D VKDUHG WUHH�

2XU VWUXFWXUH HQDEOHV WKH FOXVWHUV WR JDWKHU $&.V

FRQFXUUHQWO\� ,Q D VKDUHG $&.�WUHH� $&.V KDYH WR EH

GHOLYHUHG WR GLmHUHQW VRXUFHV� DQG WKH URXWLQJ RI WKHVH

FDQ EH FRPSOLFDWHG� 7KH URXWHV PLJKW QHHG WR EH UH�

ODEHOHG ZKHQHYHU WKH QHWZRUN FKDQJHV DQG WKHUHIRUH

WRSRORJ\ LQIRUPDWLRQ PXVW EH EURDGFDVW RYHU WKH QHW�

ZRUN DQG URXWLQJ WDEOHV PXVW EH XSGDWHG� 2XU VWUXF�

WXUH GRHV QRW UHTXLUH DQ\ FRPSOLFDWHG URXWLQJ VFKHPH�

,Q FDVH RI WRSRORJ\ FKDQJHV� RQO\ ORFDO XSGDWHV DUH

PDGH LQ WKH FOXVWHU VWUXFWXUH�

��� 6HQGLQJ $FNQRZOHGJPHQWV DQG 5H�
WUDQVPLVVLRQ

6LPLODU WR RWKHU SURWRFROV �H�J� WKH SURWRFRO LQ

>��@�� ZH YLHZ D UHOLDEOH PXOWLFDVW SURWRFRO DV KDYLQJ

WZR ZLQGRZV� D FRQJHVWLRQ ZLQGRZ �FZ� ZKLFK DG�

YDQFHV EDVHG RQ UHFHLYHU IHHGEDFN FRQFHUQLQJ WUDQV�

PLVVLRQ SDFH DQG HUURU GHWHFWLRQ� DQG D PHPRU\ DOOR�

FDWLRQ ZLQGRZ �PZ� ZKLFK DGYDQFHV EDVHG RQ UHFHLYHU

IHHGEDFN FRQFHUQLQJ ZKHWKHU GDWD FDQ EH HUDVHG IURP

PHPRU\�

7KH EDVLF VWUDWHJ\ LV WR XVH WZR W\SHV RI DFNQRZO�

HGJPHQWV WR DGYDQFH WKHVH ZLQGRZV VHSDUDWHO\� 7KH

nUVW W\SH �IDVW DFNQRZOHGJPHQW� )DVW�$&.�1$.� LV

VHQW LPPHGLDWHO\ WR DGYDQFH WKH FZ RI WKH VRXUFH DQG

IRU UHTXHVWLQJ UHWUDQVPLVVLRQ ZKHQ QHFHVVDU\� )DVW�

$&.�1$. HQDEOHV IDVW UHWUDQVPLVVLRQV DQG SDFHV WKH

UDWH RI PXOWLFDVW SDFNHWV IURP WKH VRXUFH �FRQJHVWLRQ

ZLQGRZ�� 7KH VHFRQG W\SH �DJJUHJDWHG DFNQRZOHGJ�

PHQW� DJJUHJDWHG�$&.� LV XVHG WR FRQnUP WR D VRXUFH

WKDW D SDFNHW LV UHFHLYHG E\ DOO WKH UHFHLYHUV RI WKH PXO�

WLFDVW JURXS VR WKDW WKH VRXUFH FDQ GHOHWH WKH SDFNHW

�JURXS RI SDFNHWV� IURP LWV PHPRU\� $ FOXVWHU OHDGHU

NHHSV SDFNHWV LQ LWV PHPRU\ XQWLO WKH\ DUH VXFFHVV�

IXOO\ GHOLYHUHG WR DOO WKH PHPEHUV RI LWV FOXVWHU� 7KH

ORJJLQJ�VHUYHUV NHHS D GXSOLFDWH RI WKH LQIRUPDWLRQ

VWRUHG DW WKHLU UHVSHFWLYH FOXVWHU OHDGHUV� +HQFH� WKH

FOXVWHU OHDGHUV PXVW LQIRUP WKH ORJJLQJ�VHUYHUV DERXW

ZLQGRZ DGYDQFHPHQWV�

����� )DVW�$&.�1$.

7KHVH DFNQRZOHGJPHQWV DUH VHQW LPPHGLDWHO\ DIWHU

GHWHFWLRQ RI D PLVVLQJ SDFNHW �1$.� RU D VXFFHVV�

IXO UHFHLSW RI D SDFNHW �IDVW�$&.�� :LWKLQ D FOXVWHU�

WKH PHPEHUV VHQG WKHLU IDVW�$&.�1$. WR WKH FOXV�

WHU OHDGHU XVLQJ WKH LQWUD�FOXVWHU VSDQQLQJ WUHH� (DFK

QRGH VHQGV LWV IDVW�$&.�1$. ZLWKRXW ZDLWLQJ IRU

WKH DFNQRZOHGJPHQW IURP LWV FKLOGUHQ� )DVW�$&.V

UHVS� IDVW�1$.V IRU WKH VDPH SDFNHWV UHFHLYHG IURP

WKH QRGH
V FKLOGUHQ DUH VXSSUHVVHG �QRW IRUZDUGHG XS�

ZDUG WKH LQWUD�FOXVWHU WUHH� DV ORQJ DV WKH\ DUH RI WKH

VDPH W\SH� RU D IDVW�1$. LV UHFHLYHG DIWHU D QRGH KDV

DOUHDG\ VHQW Rm D IDVW�$&.� ,Q WKH ODWHU FDVH� D UH�

WUDQVPLVVLRQ LPPHGLDWHO\ RFFXUV� ,Q WKH FDVH WKDW D

QRGH VHQGV D IDVW�1$. nUVW DQG WKHQ JHWV D IDVW�$&.

IURP DQ\ RI LWV FKLOGUHQ� WKH IDVW�$&. LV SURSDJDWHG

RYHU WKH LQWUD�FOXVWHU WUHH DQG UHWUDQVPLVVLRQV RFFXU�

7KLV LPSOLHV WKDW D FOXVWHU OHDGHU PD\ UHFHLYH XS WR WZR

IDVW�$&.�1$.PHVVDJHV IURP HDFK RI LWV FKLOGUHQ DQG

WKH VHFRQG RI WKHP� WKH FRUUHFWLQJ IDVW�$&.� PD\ EH

GHOD\HG� 7KHUHIRUH� D WLPH FRQVWDQW 7 �OLQHDUO\ SUR�
SRUWLRQDO WR WKH GHOD\ RQ WKH GLDPHWHU RI WKH FOXVWHU�
PLJKW EH DSSOLHG E\ D FOXVWHU OHDGHU ZKHQ WKH OHDGHU
LV ZDLWLQJ IRU IDVW�$&.V IURP FOXVWHU PHPEHUV� $I�
WHU WKLV WLPH�RXW� WKH FOXVWHU OHDGHU XQLFDVWV WKH IDVW�
1$. WR D VRXUFH� :KHQ VHQGLQJ D IDVW�$&.�1$.�
D QRGH LQFOXGHV WKH VRXUFH LGHQWLW\� WKH SDFNHW LGHQ�
WLW\ DQG LWV RZQ LGHQWLW\ LQ WKH PHVVDJH� 7KH FOXVWHU
OHDGHU �'5� XQLFDVWV D IDVW $&.�1$. WR WKH FRUUH�
VSRQGLQJ VRXUFH� :KHQ D VRXUFH UHFHLYHV WKH QXPEHU
RI IDVW�$&.V H[FHHGLQJ WKH HVWLPDWHG ORZHU ERXQG RI
WKH QXPEHU RI FOXVWHUV� WKHQ LW DGYDQFHV LWV FRQJHVWLRQ
ZLQGRZ�



����� $JJUHJDWHG $&.

7KH $JJUHJDWHG�$&. LV XVHG WR FRQnUP UHOLDEOH UH�
FHLSW RI D SDFNHW E\ DOO WKH UHFHLYHUV RI D PXOWLFDVW
JURXS� LW FRQnUPV WKDW WKHUH ZLOO EH QR PRUH UHWUDQV�
PLVVLRQ UHTXHVWV E\ 1$.V� 1$.V DUH QRW FRPSOHWHO\
UHOLDEOH EHFDXVH WKH\ FDQ EH ORVW� 7KHUHIRUH� ZH QHHG
WR FRXSOH WKLV ZLWK D WLPH�RXW VFKHPH� ,I D WLPHU H[�
SLUHG DQG QR IDVW�$&.�1$. LV UHFHLYHG IRU D SDFNHW�
WKHQ WKH SDFNHW LV DVVXPHG WR EH ORVW DQG ZLOO EH PXO�
WLFDVW DJDLQ�

)RU DJJUHJDWHG�$&.V� ZH DSSO\ D KLHUDUFKLFDO
DJJUHJDWLRQ PHFKDQLVP� )LUVW HDFK FOXVWHU PHPEHU
PXVW UHSRUW DJJUHJDWHG�$&.V WR LWV FOXVWHU OHDGHU�
7KHVH DJJUHJDWHG�$&.V DUH FROOHFWHG RQ WKH LQWUD�
FOXVWHU WUHH IURP WKH OHDYHV WR WKH URRW� $ QRGH VHQGV
DJJUHJDWHG�$&.V DIWHU UHFHLYLQJ LW IURP DOO LWV FKLO�
GUHQ� 7KHQ FOXVWHU OHDGHUV V\QFKURQL]H ZLWK QHLJK�
ERULQJ FOXVWHUV WR DGYDQFH WKH PHPRU\ ZLQGRZ �UH�
OHDVH WKH VWRUDJH RI DFNQRZOHGJHG SDFNHWV DQG KLV�
WRU\ LQIRUPDWLRQ IURP LWV PHPRU\�� 7KH V\QFKURQL]D�
WLRQ PHFKDQLVP ZRUNV DV IROORZV LQ WZR SKDVHV� ,Q
SKDVH RQH� D OHDGHU VHQGV DJJUHJDWHG�$&.V WR DOO LWV
QHLJKERULQJ FOXVWHUV� DQG ZDLWV WR UHFHLYH DJJUHJDWHG�
$&.V DV UHSOLHV� ,Q WKH VHFRQG SKDVH �DIWHU UHFHLY�
LQJ DQ DJJUHJDWHG�$&. DV D UHSO\ LQ SKDVH RQH IURP
HDFK QHLJKERULQJ FOXVWHU�� D FOXVWHU OHDGHU VHQGV nQDO
DJJUHJDWHG�$&.V WR DOO QHLJKERULQJ FOXVWHUV RYHU SUH�
IHUUHG OLQNV� $IWHU UHFHLYLQJ nQDO DJJUHJDWHG�$&.V
IURP DOO QHLJKERULQJ FOXVWHUV� WKH FOXVWHU OHDGHU NQRZV
WKDW LW LV VDIH WR DGYDQFH WKH PHPRU\ ZLQGRZ� DQG LW
QRWLnHV WKH ORFDO VRXUFH�

����� 5HWUDQVPLVVLRQ

:LWKLQ WKH ERXQGDU\ RI D FOXVWHU� D PLVVHG SDFNHW LV UH�
WUDQVPLWWHG RQ WKH LQWUD�FOXVWHU VSDQQLQJ WUHH IURP WKH
FOXVWHU OHDGHU RU EHWZHHQ QHLJKERUV� 2WKHUZLVH� WKH
FOXVWHU OHDGHU UHTXHVWV WKH PLVVLQJ SDFNHW IURP QHLJK�
ERULQJ FOXVWHUV nUVW� ,I WKLV DOVR IDLOV� WKH FOXVWHU OHDGHU
XQLFDVWV WR WKH VRXUFH WR UHTXHVW UHWUDQVPLVVLRQ� ,I WKH
VRXUFH GLG QRW UHFHLYH WKH IDVW�$&.�1$. IURP DOO WKH
FOXVWHU OHDGHUV �'5V� DIWHU D WLPHRXW� WKH SDFNHW LV DV�
VXPHG WR EH ORVW DQG WKH VRXUFH ZLOO UHWUDQVPLW WKH
SDFNHW�

��� &RQFXUUHQW 0XOWLFDVWLQJ

2XU FOXVWHU VWUXFWXUH VXSSRUWV FRQFXUUHQW PXOWL�
FDVW VHVVLRQV EHFDXVH ZH GLVWULEXWH DJJUHJDWHG�$&.V
RYHU WKH HQWLUH PXOWLFDVW JURXS� 7KDW LV� WKH
DJJUHJDWHG�$&.V IRU SDFNHWV DUH V\QFKURQL]HG RYHU DOO
WKH FOXVWHUV� VR WKH DFWLYH VRXUFHV ZLWKLQ HDFK FOXVWHU
DUH LQIRUPHG RI WKH DJJUHJDWHG�$&.V� 7KHUHIRUH� ZH

GR QRW QHHG WR VHW XS DQ\ VSHFLnF URXWLQJV WR VHQG
DJJUHJDWHG�$&.V WR HDFK VRXUFH� 7KLV LV WKH PDMRU
GLmHUHQFH EHWZHHQ RXU SURSRVHG SURWRFRO DQG RWKHU
SURWRFROV�

��� 7KURXJKSXW $QDO\VLV

7KH WUHH�EDVHG >��@ DQG WUHH�1$33 >��@ SURWRFROV
KDYH FRQVWDQW WKURXJKSXW UHJDUGOHVV RI WKH QXPEHU RI
UHFHLYHUV� 7KH FOXVWHU VWUXFWXUH LV FUHDWHG XVLQJ WKH
SDUDPHWHU N WR EDODQFH WKH QXPEHU RI FOXVWHUV DQG
WKH QXPEHU RI QRGHV LQ HDFK RI WKH FOXVWHUV� ,Q ZLGH
DUHD QHWZRUNV� WKH GHJUHH RI HDFK QRGH LV ERXQGHG E\
.PD[� ZKHUH .PD[ LV XVXDOO\ D FRQVWDQW� 7KDW LV� WKH
HQWLUH QHWZRUN LV XVXDOO\ QRW D VLQJOH ODUJH FOLTXH QRU
D QHWZRUN ZLWK YHU\ KLJK FRQQHFWLYLW\�

%\ FKRRVLQJ WKH SDUDPHWHU N FDUHIXOO\ LQ DFFRU�
GDQFH WR WKH JUDSK WRSRORJ\� ZH DFKLHYH D JRRG EDO�
DQFH EHWZHHQ WKH QXPEHU RI FOXVWHUV DQG WKH FOXVWHU
VL]H ZKLOH WKH QXPEHU RI FOXVWHUV LV ERXQGHG E\ D FRQ�
VWDQW�

7R DQDO\]H WKH WKURXJKSXW RI UHOLDEOH PXOWLFDVW
SURWRFROV� ZH XVH WKH VDPH PRGHO DV >��@� 7KH WKURXJK�
SXW RI D SURWRFRO LV D IXQFWLRQ RI WKH QXPEHU RI SDFNHWV
WKDW KDYH WR EH SURFHVVHG DW D JLYHQ QRGH LQ RUGHU WR
PXOWLFDVW D GDWD SDFNHW� )RU WKLV DQDO\VLV� ZH DVVXPH
WKDW DOO ORVV HYHQWV DW DQ\ QRGH LQ WKH PXOWLFDVW DUH
LQGHSHQGHQW DQG WKH SUREDELOLW\ RI SDFNHW ORVV LV S IRU
DQ\ QRGH� :H DYRLG FRPSOLFDWHG DQDO\VLV E\ DVVXPLQJ
QR ORVV RI IDVW�$&.�1$. QRU DJJUHJDWHG�$&.V� 7KH
IROORZLQJ DQDO\VLV LV PDGH ZLWK UHVSHFW WR WKH SURFHVV�
LQJ FRVW UHTXLUHG DW D QRGH WR VXFFHVVIXOO\ PXOWLFDVW D
SDFNHW WR DOO PHPEHUV�

6RXUFH� :H VHQG IDVW�1$.V WKURXJK FOXVWHU OHDG�
HUV ZKHUH HDFK FOXVWHU OHDGHU UHSUHVHQWV D ODUJH QXPEHU
RI UHFHLYHUV� WKLV ZLOO GUDPDWLFDOO\ GHFUHDVH WKH QXP�
EHU RI IDVW�$&.�1$.V UHFHLYHG� 7KH QXPEHU RI FOXV�
WHU OHDGHUV LV ERXQGHG E\ D FRQVWDQW� 7KHQ WKH VRXUFH
UHWUDQVPLWV ORVW SDFNHWV LI LW UHFHLYHV 1$.V ZKLFK FDQ�
QRW EH ORFDOO\ KDQGOHG LQ WKH FOXVWHUV� 7KH QXPEHU
RI 1$.V UHFHLYHG DW D VRXUFH LV GHSHQGHQW RQ WKH
ORVV SUREDELOLW\ DQG WKH QXPEHU RI FOXVWHU OHDGHUV� $
VRXUFH QRGH LV DOVR D FOXVWHU QRGH� VR LW SDUWLFLSDWHV LQ
WKH JDWKHULQJ RI DJJUHJDWHG�$&.V� 7KLV LV FDUULHG RXW
RQ WKH LQWUD�FOXVWHU VSDQQLQJ WUHH� $VVXPHG WKDW WKH
GHJUHH RI D VSDQQLQJ WUHH LV ERXQGHG E\ WKH FRQVWDQW
.PD[� WKHQ LW UHFHLYHV D FRQVWDQW QXPEHU RI $&.V
IURP LWV FKLOGUHQ DQG VHQGV RQH DJJUHJDWHG�$&. WR LWV
SDUHQW� 7KXV� WKH ORDG DW D VRXUFH LV ERXQGHG E\ WKH
QXPEHU RI FOXVWHUV ZKLFK LV FODLPHG WR EH FRQVWDQW�

&OXVWHU OHDGHU� $ OHDGHU LV DOVR D FOXVWHU QRGH
VR LW SDUWLFLSDWHV LQ WKH JDWKHULQJ RI DJJUHJDWHG�$&.V�
$VVXPHG WKDW D GHJUHH RI D VSDQQLQJ WUHH LV ERXQGHG
E\ WKH FRQVWDQW .PD[� WKHQ LW UHFHLYHV D FRQVWDQW



QXPEHU RI $&.V IURP LWV FKLOGUHQ DQG VHQGV RQH
DJJUHJDWHG�$&.V WR D FRQVWDQW QXPEHU RI FKLOGUHQ
�WRZDUGV WKH ERUGHU QRGHV ZKLFK DUH LQFLGHQW WR SUH�
IHUUHG OLQNV DQG WR WKH DFWLYH VRXUFHV�� $ FOXVWHU OHDGHU
SHUIRUPV ORFDO UHWUDQVPLVVLRQV� DQG LW PD\ IHWFK SDFN�
HWV ZKLFK DUH IDVW�$&.HG IURP FOXVWHU QRGHV� 7KH
QXPEHU RI UHWUDQVPLVVLRQV LV ERXQGHG E\ WKH GHJUHH
RI LQWUD�FOXVWHU WUHH� .

PD[
� %\ FKRRVLQJ .

PD[
DV D

FRQVWDQW� WKH ORDG RI WKH FOXVWHU OHDGHU LV ERXQGHG E\
FRQVWDQW�

5HFHLYHU RU +RS�QRGH� $ FOXVWHU QRGH SDUWLFL�
SDWHV LQ WKH JDWKHULQJ RI DJJUHJDWHG�$&.V� $VVXPHG
WKDW D GHJUHH RI D VSDQQLQJ WUHH LV ERXQGHG E\ WKH
FRQVWDQW .

PD[
� WKHQ LW UHFHLYHV D FRQVWDQW QXPEHU RI

$&.V IURP LWV FKLOGUHQ DQG VHQGV RQH DJJUHJDWHG�$&.
WR LWV SDUHQW� 6R� WKH ORDG RI D UHFHLYHU RU D KRS�QRGH
LV FRQVWDQW�

� &RQFOXVLRQ

,Q WKLV SDSHU� ZH KDYH SURSRVHG D FOXVWHULQJ VWUXF�

WXUH ZKLFK LV VXLWDEOH IRU FROOHFWLQJ DFNQRZOHGJPHQWV

DQG IRU ORFDO UHWUDQVPLVVLRQ RI PXOWLFDVW SDFNHWV� 7KLV

VWUXFWXUH FDQ EH XVHG E\ PRVW RI H[LVWLQJ UHOLDEOH PXO�

WLFDVW SURWRFROV� :H KDYH SURSRVHG D VLPSOH PXOWLFDVW

SURWRFRO ZKLFK XVHV WKLV VKDUHG�FOXVWHU VWUXFWXUH DQG

KDYH VKRZQ WKDW WKH SURWRFRO KDV JRRG VFDODELOLW\� ,W

DOVR DYRLGV $&.��1$.�LPSORVLRQ E\ FDUHIXOO\ FKRRV�

LQJ WKH GHQVLW\ DQG FOXVWHU VL]H SDUDPHWHUV�

:H DOVR DQDO\]H LWV WKURXJKSXW DQG IRXQG WKDW

QRGHV LQ WKH FOXVWHU VWUXFWXUH KDYH D FRQVWDQW WKURXJK�

SXW� 7KLV VWUXFWXUH LV VFDODEOH EHFDXVH ZH GLVWULEXWH

WKH UHVSRQVLELOLW\ RI JDWKHULQJ DFNQRZOHGJPHQWV DQG

UHWUDQVPLVVLRQV WR WKH FOXVWHUV� 7KLV DOORZV PRUH SDU�

DOOHOLVP LQ DFNQRZOHGJPHQW SDFNHWV JDWKHULQJ DQG OR�

FDOL]H WKH UHWUDQVPLVVLRQV� $OVR� XVLQJ WKLV VWUXF�

WXUH VDYHV PHPRU\ EHFDXVH ZH GR QRW QHHG WR FRP�

SXWH�XSGDWH URXWLQJ WDEOHV ZLWK UHVSHFW WR HDFK VRXUFH

GXULQJ PXOWLSOH FRQFXUUHQW VHVVLRQV�

$GGLQJ D QHZ UHFHLYHU LQWR D FOXVWHU GRHV QRW

FKDQJH D GLDPHWHU RI WKH FOXVWHU� $ UHFHLYHU OHDYLQJ

D PXOWLFDVW JURXS PD\ FDXVH VSOLWWLQJ D FOXVWHU LQWR

WZR� LQ WKLV FDVH D ORFDO UHFRQnJXUDWLRQ RI WKH WRSRO�

RJ\ LV QHFHVVDU\�

:H EDODQFH WKH QXPEHU RI FOXVWHUV DQG WKHLU VL]H

ZKLOH NHHSLQJ WKH QXPEHU RI FOXVWHUV FRQVWDQW� 7KH

nUVW LVVXH LV WR GLVWULEXWH WKH ORDG HYHQO\ RYHU DOO LQ�

YROYHG URXWHUV� 7KH VHFRQG RQH LV WR SUHYHQW PXOWLFDVW

VHQGHU IURP EHLQJ RYHUORDGHG E\ $&.�1$. SDFNHWV

LPSORVLRQ� 7KHVH SURSHUWLHV PDNH D UHOLDEOH PXOWLFDVW

SURWRFRO UXQQLQJ RQ WKH WRS RI WKH SURSRVHG FOXVWHULQJ
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